Isolation and characterization of two distinct myo-inositol transporter genes of Saccharomyces cerevisiae.
By the complementation of a yeast mutant defective in myo-inositol transport (Nikawa, J., Nagumo, T., and Yamashita, S. (1982) J. Bacteriol. 150, 441-446), we isolated two myo-inositol transporter genes, ITR1 and ITR2, from a yeast gene library. The ITR1 and ITR2 genes contained long open reading frames capable of encoding 584 and 612 amino acids with calculated relative molecular masses of 63,605 and 67,041, respectively. The sequence similarity between the ITR1 and ITR2 products was extremely high, suggesting that the two genes arose from a common ancestor. Both gene products show significant sequence homology with a superfamily of sugar transporters, including human HepG2 hepatoma/erythrocyte glucose transporter and Escherichia coli xylose transporter. Hydropathy analysis indicated that the ITR1 and ITR2 products are both hydrophobic and contain 12 putative membrane-spanning regions. Thus, yeast myo-inositol transporters could be classified into the sugar transporter superfamily. Gene disruption and tetrad analysis showed that yeast cells contain two separate myoinositol transporters. The ITR1 product was the major transporter and the ITR2 product the minor one in cells grown in minimum medium containing glucose. Northern blot analysis showed that ITR1 mRNA was much more abundant than ITR2 mRNA. The previously isolated myo-inositol transport mutant was determined to be defective in ITR1.